Three independent molecules comprise the asymmetric unit of the title compound, C 23 H 20 ClF 3 N 4 S. The conformations of the molecules are similar with the chlorobenzene and CF 3benzene rings almost perpendicular to, and almost co-planar with, the pyrimidinyl ring [range of dihedral angles = 80.36 (13)-88.07 (14) and 11.89 (14)-23.30 (14) , respectively]; the benzene rings are roughly orthogonal to each other [64.81 (16)-72.16 (15) ]. In the crystal, two of the independent molecules associate via weak N-HÁ Á ÁN(cyano) hydrogen bonds and 12-membered {Á Á ÁHNC 3 N} 2 synthons; the third independent molecule self-associates similarly but about a centre of inversion. The sample studied was found to be a nonmerohedral twin and the minor twin component refined to 47.16 (7)%. Refinement R[F 2 > 2(F 2 )] = 0.064 wR(F 2 ) = 0.190 S = 1.02 25266 reflections 866 parameters H-atom parameters constrained Á max = 1.44 e Å À3 Á min = À0.53 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). et al., 2005 et al., ), anti-viral (Brunelle et al., 2007 Ding et al., 2006) and anti-bacterial activities (Al-Abdullah et al., 2011) . In continuation to our interest in the chemical and pharmacological properties of pyrimidine derivatives (Al-Omar et al., 2010; El-Emam et al. 2011) , we synthesized the title compound (I) as potential a chemotherapeutic agent.
Related literature
In (I), Fig. 1 , three independent molecules comprise the asymmetric unit, and these have very similar molecular conformations as seen in the overlay diagram, Fig. 2 (14) and 72.16 (15)°, respectively. In each case, the 2-methylpropyl group is orientated in the same direction as the chlorobenzene ring.
In the crystal structure, the N1-and N5-containing molecules associate to form a two molecule aggregate via N-H···N(cyano) hydrogen bonds and 12-membered {···HNC 3 N} 2 synthons, Table 1 and Fig. 3 . The N3-containing molecules self-associate similarly but over a centre of inversion, Table 1 .
Experimental
To a solution of 2-(4-chlorobenzylsulfanyl)-6-chloro-4-(2-methylpropyl)pyrimidine-5-carbonitrile (705 mg, 2 mmol) in ethanol (8 ml), 3-trifluoromethylaniline (0.002 mol) and anhydrous potassium carbonate (322 mg, 2 mmol) were added and the mixture was heated under reflux for 6 h. On cooling the mixture, the solvent was then distilled in vacuo, and water (10 ml) was added to the residue. The separated precipitate was filtered, washed with cold water, dried and crystallized from ethanol to yield 591 mg (62%) of the title compound as colourless crystals. M.pt: 409-411 K.
Colourless prisms were obtained by slow evaporation of its CHCl 3 :EtOH (1:1, 5 ml) solution held at room temperature. 
Refinement
Carbon-bound H-atoms were placed in calculated positions [N-H = 0.88 Å and C-H = 0.95 to 1.00 Å, U iso (H) = 1.2-1.5U eq (N, C)] and were included in the refinement in the riding model approximation. The sample studied iss a nonmerohedral twin and a full sphere of reflections was measured. As it was not possible to separate the diffraction spots in two domains, the twin domains were separated using the TwinRotMat routine of PLATON (Spek, 2009). The minor twin component refined to 47.16 (7)%. Two reflections,i.e. (11 8 2) and (0 2 4), were omitted owing to poor agreement. The maximum and minimum residual electron density peaks of 1.44 and 0.53 e Å -3 , respectively, were located 0.51 Å and 0.81 Å from the H13C and F9 atoms, respectively.
Computing details
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997), DIAMOND (Brandenburg, 2006) and QMol (Gans & Shalloway, 2001) ; software used to prepare material for publication: publCIF (Westrip, 2010).
Figure 1
The molecular structures of the three independent molecules comprising (I) showing displacement ellipsoids at the 50% probability level.
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Figure 2
Overlay diagram of the three independent molecules comprising the asymmetric unit of (I). The first independent molecule (with the N1 atom) is shown in red, the second (N5) in blue and the third (N9) in green. The N-S-N atoms in each molecule have been overlapped.
Figure 3
A view of a supramolecular dimeric aggregate in (I) where the first and second independent molecules are connected via N-H···N hydrogen bonds (dashed lines). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.28241 (5) 0.07400 (5) 0.46993 (5) 0.04104 (17) Cl2 0.54081 (6) 0.09270 (5) 0.45600 (5) 0.04320 (17) 0.0341 (12) 0.0277 (11) 0.0278 (11) −0.0140 (9) −0.0016 (9) 0.0009 (8) N12 0.0252 (10) 0.0232 (10) 0.0209 (9) −0.0115 (8) −0.0013 (8) 0.0003 (7) C1 0.0217 (11) 0.0268 (12) 0.0222 (11) −0.0093 (9) −0.0071 (9) 0.0064 (9) C2 0.0266 (12) 0.0269 (12) 0.0238 (12) −0.0118 (10) −0.0095 (10) 0.0056 (9) C3 0.0238 (11) 0.0277 (12) 0.0210 (11) −0.0102 (10) −0.0064 (9) 0.0041 (9) C4 0.0213 (11) 0.0269 (12) 0.0228 (11) −0.0111 (9) −0.0070 (9) 0.0061 (9) 1.385 (4) C64-H64 0.9500 C18-H18 0.9500 C65-C66 1.388 (4) C19-C20 1.383 (4) C65-H65 0.9500 C19-H19 0.9500 C66-C67 1.382 (4) C20-C21 1.395 (4) C66-H66 0.9500 C20-H20 0.9500 C67-C68 1.389 (4) C21-C22 1.381 (4) C67-C69 1.500 (3) C21-C23 1.490 (4) C68-H68 0.9500 C1-S1-C5 101.53 (11) C29-C34-H34 119.5 C24-S2-C28 102.77 (13) C33-C34-H34 119.5 C47-S3-C51 103.16 (12) C25-C35-C37 114.1 (2) C1-N1-C2 115.7 (2) C25-C35-H35A 108.7 C1-N2-C4 116.0 (2) C37-C35-H35A 108.7 C4-N4-C17 129.8 (2) C25-C35-H35B 108.7 C4-N4-H4n 115.1 C37-C35-H35B 108.7
